Torpedo californica postsynaptic membrane fragments were treated with base, which resulted in membranes that were depleted of many nonacetylcholine receptor polypeptides and contained acetylcholine receptor subunits of Mr 40,000, 50,000, 60,000, and 65,000 (Raftery, M. A., Vandlen, R.
components were quantitatively extracted. Base-treated membranes retained the capacity to bind [3Hlperhydrohistrionico-toxin and the local anesthetics dibucaine and tetracaine. The regulation of this binding by carbamylcholine, as well as the kinetic mechanism of perhydrohistrionicotoxin binding, was unchanged.
[3H]Perhydrohistrionicotoxin binding activity was largely reconstituted from 2% sodium cholate extracts of base-treated membranes. Therefore, the perhydrohistrionicotoxin binding site appears to be located on one or more of the acetylcholine receptor polypeptides, and the reconstitution of that binding site from detergent extracts does not require the presence of a 43,000-M, polypeptide.
Electrophysiological and biochemical evidence has been presented that suggests that perhydrohistrionicotoxin (H12-HTX) interacts with or exerts control over the ion translocation mechanism(s) of the nicotinic acetylcholine receptor (AcChoR) of the postsynaptic membrane of the neuromuscular junction (1) (2) (3) (4) . We have shown (5) that a radiolabeled derivative,
[3H]H12-HTX, binds to AcChoR-enriched membrane fragments from Torpedo californica in a ratio of 1 mol of [3H]-H12-HTX bound per 4 mol bound of '25I-labeled a-bungarotoxin (a-BuTx) with a dissociation constant of -0.5 ,M. The H12-HTX site, though distinct, is conformationally linked to the acetylcholine (AcCho) recognition site, because histrionicotoxin has been shown to increase the affinity of membranebound AcChoR for [3H]AcCho (4) and conversely carbamylcholine (Carb) was found to increase the affinity of the membranes for [3H]H12-HTX (5) . It has been suggested that the transition to a state of increased affinity for agonists measured by biochemical procedures in vitro is analogous to "desensitization" in vivo, and that H12-HTX acts to block conduction by converting the AcChoR to a "desensitized" state (4, 6) . However, we found that H12-HTX at a concentration 10-fold greater than its Kd did not affect the rates of interconversion between the conformational states of the membrane-bound AcChoR from Torpedo californica-i.e., states of low and high affinity for agonists (5) . The kinetic evidence of Schimerlik et al. (7) supports the notion that the final receptor conformations induced by cholinergic agonists on the one hand and by H12-HTX on the other are different. Another possible mechanism of action is a direct blockage of the ion channel when the channel is in a conducting state (1, 2) .
A great deal of recent effort has focused on the identification (14) that AcChoR-enriched membranes from Torpedo could be selectively depleted of the 43,000 Mr polypeptide and some other nonAcChoR polypeptides by treatment with base. These treated membranes contained three of the four polypeptides (Mr 40,000, 50,000, and 66,000) characteristic of the isolated purified AcChoR. These membranes bound a '4C-labeled local anesthetic analog specifically, and this was displaced by micromolar concentrations of H12-HTX.
We report here direct binding of [3H]H12-HTX to AcChoR-enriched membranes purified by rapid sucrose density gradient centrifugation and then treated with base, as well as stopped-flow kinetics of H12-HTX binding by using the fluorescent probe ethidium. The reconstitution of [3HIH12-HTX binding from cholate extracts of these membranes is also reported. The results indicate that the 43,000 Mr polypeptide does not contain the H12-HTX binding site, but rather that specific high-affinity H12-HTX binding is associated with the AcChoR-containing polypeptides of 40,000, 50,000, 60,000, and 65,000 Mr.
MATERIALS AND METHODS
AcChoR-enriched membrane fragments were prepared from Torpedo californica electroplax by rapid sucrose density gradient fractionation and treated with base (unpublished results). The concentration of 125I-labeled a-BuTx ('251-a-BuTx) sites was determined by DEAE-cellulose disc assay (15) using '25I-a-BuTx prepared from Bungarus multi-cinctus venom (Sigma) by the procedure of Blanchard et al (16) . Protein concentrations were measured by the method of Lowry et al. (17) . Cholate (2%) extracts of the membranes were prepared by stirring the membranes at concentrations of 5-30 mg of protein per ml for 30 min at 0°C with the detergent followed by centrifugation for 1 hr at 100,000 X g.
Abbreviations: AcCho, acetylcholine; AcChoR, acetylcholine receptor; a-BuTx, a-bungarotoxin; Carb, carbamylcholine; H12-HTX, perhydrohistrionicotoxin.
[3HJH12-HTX was prepared and binding to membrane fragments and cholate extracts was measured by centrifigil assay or equilibrium dialysis as described (5, 18) . Stopped-flow kinetic measurements were performed as described (19, 20) .
Sodium dodecyl sulfate/8.75% acrylamide gel electrophoresis was carried out in the buffer system of Laemmli (21) . Gels were stained with Coomassie brilliant blue.
RESULTS AND DISCUSSION
Membrane fragments treated at pH 11 in low-ionic-strength media showed very simple sodium dodecyl sulfate gel electrophoresis patterns. Bands that stained strongly with Coomassie brilliant blue appeared at 40,000, 50,000, 60,000, and 65,000
Mr [bands identified as subunits of purified AcChoR (11, (22) (23) (24) (25) (26) ]. Minor components at 90,000 Mr and at apparent molecular weights less than 40,000 were also present (Fig. 1) . No staining was visible at 43,000 Mr. The specific activity of these preparations was 2-4 nmol of a-BuTx sites per mg of protein.
[3H]H12-HTX bound to the treated membranes lacking the 43,000 Mr polypeptide with unchanged stoichiometry and dissociation constant (Fig. 2) parent affinity was decreased t1:30 in the presence of 10,uM Carb (K1 = 60,M). It should be noted that at this concentration of Carb the membrane-bound AcChoR was essentially fully converted to the conformational state(s) having high affinity for agonists (27) .
The observed kinetics of H12-HTX binding to membranebound AcChoR were unchanged after alkaline extraction of the membrane fragments. Under pseudo-first-order conditions the reaction curve, as monitored by the decay in fluorescence of the extrinsic probe ethidium, was monophasic: The apparent rate constant (kapp) of this signal change increased with increasing H12-HTX concentration, and rate limitation occurred at high ligand concentrations (Fig. 4) . This kinetic behavior is consistent with the mechanism proposed by Schimerlik et al. (7) in which a rapid equilibration-of H12HTX (L) and AcChoR (R) is followed by a slow isomerization of the initial complex: Fig. 3 and experiments were carried out at 250C. Excitation was at 493 nm and fluorescence emission was monitored by using a Corning C.S. cut-off filter. Each point is the average of at least two determinations, and the lines are those calculated from a nonlinear regression fit to the data, which gave values of K and k 1 equal to 4. According to such a scheme, the apparent rate constant kapp is given by the relationship:
The observed concentration dependence of kapp (Fig. 4) 
